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AMENDMENT AND RESPONSE TO OFFICE ACTION 

Remarks 
Rejection Under 35 U.S.C. § 103 

The rejection of claims 1, 2, 4, 5, 7, 9, 11, 12, 14, 15, 17, and 18 under 35 U.S.C. § 
103(a) as being obvious over U.S. Patent No. 5,503,852 to Steiner et at ("Steiner") was affirmed 
by the Board of Appeals and Interferences. The rejection of claims 3, 8, 10, 16, 20, and 21 under 
35 U.S.C. § 103(a) as being obvious over Steiner, in view of U.S. Patent No. 5,690,954 to Ilium 
("Ilium") was affirmed by the Board of Appeals and Interferences. Applicants respectfully 
traverse these rejections to the extent that it is applied to the claims as amended. 

The Claims 

In response to the comments in the Decision by the Board of Appeals and Interferences 
and to the comments made by the panel during the Oral Hearing, claims 1 and 7 were amended 
to state that the microparticles in the dry powder have a particle size of 1 0 microns to 20 microns 
in diameter. Support for this amendment can be found in the specification at least at in Example 
5 {see page 15, lines 25-28). 

The claims define compositions for the nasal administration of a drug in a dry powder 
form, methods of using the composition, and devices for administering the compositions. The 
compositions contain microparticles with a particle size of 10 microns to 20 microns in diameter, 
formed of drag and a diketopiperazine. This size range of the microparticles controls the depth 
of penetration by the microparticles into the nasal system. The aerodynamic properties of the 
microparticles within this size range, such as weight-to-drag ratio, promote deposition of the 
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microparticles in the nasai cavity. A size below 10 microns in diameter could cause the 
composition to pass into the pulmonary region or mouth, resulting in a less efficient delivery of 
the drug and causing undesirable side effects with certain type of drugs, e.g., bitterness in the 
case of an antihistamine. The claimed size range allows a lower dosage of drug to be 
administered, reducing systemic side effects, such as somnolence, and avoiding the problem with 
bitter taste associated with some drugs, such as antihistamines (see page 2, lines 2-16). 
Steiner 

Steiner discloses several drug delivery systems using diketopiperazines and their analogs 
to form microparticles encapsulating a drug to be delivered. The microparticles may be 
microspheres with diameters ranging between 0.1 and 10 microns (col. 4, lines 32-40). Steiner 
does not disclose drug delivery systems for nasal administration. While Steiner mentions that 
the microparticles can include a diagnostic imaging agent useful for imaging the nasal tract, 
these microparticles are administered orally or through a needle for intravenous administration 
(col. 13, lines 14-24 and col. 1 1, line 65 until col. 12, line 4 and col. 12, lines 20-22), not via 
inhalation. Additionally, these particles are administered in a solution or in the form of a tablet, 
not in a dry powder. Further, Steiner notes that drugs may be administered topically in the form 
of an ointment or cream (see col. 13, lines 1-2), a solution or suspension for parenteral, 
intradermal or subcutaneous administration (see col. 11, lines 50-51), or may be in an oral 
dosage form, such as in the form of a tablet, pill, capsule or troche (see col. 11, lines 66 until col. 
12, line 1). None of these forms are suitable for nasal administration. 
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Steiner does not mention nor suggest a composition for nasal administration of 
microparticies having a size of 10 microns to 20 microns in diameter. In contrast, Steiner 
discloses administering smaller microparticies, with average diameters from 0.1 to 10 microns. 
This size range is ineffective for improving the nasal administration of drugs. Microspheres 
below 10 microns will pass into the pulmonary region or mouth, resulting in a less efficient 
delivery of the drug and cause undesirable side effects with certain type of drugs, e.g., bitterness 
in the case of an antihistamine. Thus, Steiner does not address any problems associated with 
nasal administration of drugs. 

Further, Steiner teaches away from nasal delivery which requires adhesion to and uptake 
within the nasal region. Steiner' s sole mention of the nasal tract is limited to parenteral or 
enteral administration of diagnostic microparticies for imaging the nasal tract. Imaging is the 
exact opposite of drug delivery. In diagnostic imaging, the object to be imaged is not taken up 
and is not distributed systemically in the body, while in drug delivery, the drug is absorbed by 
the nasal mucosa and is distributed systemically in the body. Thus Steiner does not provide the 
necessary motivation to one of ordinary skill in the art to modify its particles so that they are 
suitable for nasal administration. Therefore claims 1, 2, 4, 5, 7, 9, 1 1, 12, 14, 15, 17, and 18 are 
not obvious over Steiner. 

Ilium 

Ilium is directed at improving the bioavailability of high molecular weight drugs that are 
administered to the nasal cavity for systemic delivery {see col. 1, lines 15-18 and col. 4, lines 3- 
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5). Ilium addresses the problems of decreased efficiency of nasal drug delivery due to rapid 
clearance of nasal sprays and inefficient drug absorption in the nasal cavity by designing a 
bioadhesive microsphere delivery system that contains absorption enhancers. The bioadhesive 
microspheres adhere to the nasal mucosa upon contact by forming a gel (col. 3, lines 2-9) and 
have improved bioavailability due to the presence of absorption enhancers which increase the 
bioavailability of the drug (col. 4, lines 6-12). The microparticles have a size between 10 and 
100 microns (col. 6, lines 13-15). Ilium does not disclose the inclusion of a diketopiperazine in 
the delivery system. 

The combined References 

Neither Steiner nor Ilium provides a person of ordinary skill in the art with the motivation to 
combine these references. Steiner discloses the delivery of small microparticles, which are not 
suitable for nasal administration in a dry powder form. Steiner' s microparticles have diameters 
ranging from 0. 1 to 10 microns. Steiner' s sole mention of the nasal tract is limited to imaging the 
nasal tract through enterally or parenterally administered compositions in the forms of liquid or 
tablets. In contrast, Ilium is directed to particles with larger diameters, ranging from 10 to 100 
microns, which may be administered to the nasal mucosa for drug delivery. Ilium's microparticles 
are bioadhesive and form gels upon delivery to a mucosal surface (col. 6, lines 15-16). There is no 
suggestion in Steiner to modify its particles so that they are larger. Further, there is no suggestion in 
Steiner to modify its particles so that they can be administered in a dry powder form to the nasal 
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mucosa. Thus, one of ordinary skill in the art would not be motivated to combine Steiner with 
Ilium. 

Even if one of ordinary skill in the art combined Steiner with Ilium, claims 3, 8, 1 0, 16, 20, 
and 2 1 would not be obvious. Ilium does not cure the deficiencies of Steiner. First, Ilium discloses 
a broad range of diameters for the particles and does not teach the selection of particles having a 
narrow size range of 10 microns to 20 microns, as required by the amended claims. Second, Ilium 
discloses that microsphere delivery systems for drug delivery through the nasal mucosa must 
both have bioadhesive properties (i.e. form a gel upon contact with the mucosa) and contain 
absorption enhancers to increase the bioavailability of the drug to be delivered. In contrast, 
applicants have found a different drug delivery system, one which merely requires the use of a 
diketopiperazine and does not require the formation of a gel or the addition of absorption 
enhancers. Thus, claims 3, 8, 10, 16, 20, and 21 would not be obvious over Steiner in view of 
Ilium. 

Further, neither Steiner nor Ilium disclose forming the microparticles by spray drying. 
Ilium discloses forming microspheres by emulsion and phase separation methods, followed by 
chemical crosslinking (see col. 6, lines 22-67). Steiner discloses forming the microparticles via 
precipitation (see col. 9, line 55 until col. 10, line 9). Therefore the combination of Steiner with 
Ilium would not make claims 20 and 21 obvious. 

Additional Amendments to the Claims 

Claims 5 and 18 were amended to delete a duplicate word. 
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Allowance of claims 1-5, 7-12, 14-18, 20, and 21, as amended, is respectfully solicited. 

Respectfully submitted, 

/Patrea L. Pabst/ 
Patrea L. Pabst 
Reg. No. 31,284 

Date: September 25, 2007 

PABST PATENT GROUP LLP 
400 Colony Square, Suite 1200 
1201 Peacb.tree Street 
Atlanta, Georgia 30361 
(404) 879-2151 
(404) 879-2160 (Facsimile) 



45080548 



10 



PDC 119 
0783 74/000 11 



